Background: Patients with moderate-to-severe atopic eczema (AE) often require photo-or systemic immunomodulatory therapies to induce disease remission and maintain long-term control. The current evidence to guide clinical management is small, despite the frequent and often off-label use of these treatments. Registries of patients on photoand systemic immunomodulatory therapies could fill this gap, and the collection of a core set concerning these therapies in AE will allow direct comparisons across registries as well as data sharing and pooling. Using an eDelphi approach, the international TREatment of ATopic eczema (TREAT) Registry Taskforce aims to seek consensus between key stakeholders internationally on a core set of domains and domain items for AE patient registries with a research focus that collect data of children and adults on photo-and systemic immunomodulatory therapies.
Background
Atopic eczema (AE) (synonymously 'atopic dermatitis') is among the most common chronic inflammatory disorders, with a lifetime prevalence of 15-30% in children and 2-10% in adults [1] and is known to give a high burden of disease to patients, their families and society [2] . Whilst most patients with AE can be treated effectively with emollients and topical anti-inflammatory agents, a significant number will require photo-or systemic immunomodulatory therapies to induce disease remission and maintain long-term control [3] . Ciclosporin is currently the only systemic treatment approved by the European Medicines Agency (EMA) as a treatment for severe AE [4] . Alternative, but off-label, systemic immunomodulatory therapies include methotrexate, azathioprine, mycophenolic acid (mycophenolate mofetil or mycophenolate sodium), systemic glucocorticosteroids, and intravenous immunoglobulin. Novel agents are currently tested in clinical trials (e.g. dupilumab, lebrikizumab, apremilast, ustekinumab, and CRTH2 antagonist (chemoattractant receptor-homologous molecule expressed on Th2 cells)).
The current evidence to guide clinical management for moderate-to-severe AE originates from a small body of randomised controlled trials (RCTs) [5] and observational studies [6] [7] [8] . There are no long-term, comparative and real-life data on the effectiveness and safety of these treatments in children or adults from large-scale, multicentre cohort studies. Several scientific guidelines and a systematic review highlight these gaps [5, 9, 10] and lament the resulting lack of clear management guidance to inform clinical practice.
Nevertheless, as shown in a recent survey among over 700 dermatologists and paediatricians from eight European countries, these immunomodulatory treatments are frequently prescribed as off-label medicines in children [11] . It is likely that these treatments are used more frequently in adults, but no research has yet been performed.
The establishment of national AE patient registries with a research focus that use the same methodology would not only partially fill the gaps in the current evidence, but could also operate as a research platform to inform the design of future RCTs and basic research and serve as an example for other initiatives. Such a platform will allow the collection of prospective daily practice data on effectiveness, safety, cost-effectiveness, subgroup characteristics, quality of care and personalised medicine. Our research group, the TREatment of ATopic eczema (TREAT) Registry Taskforce, is currently developing an interoperable patient registry platform based on best-practice guidelines for this purpose [12] .
Experience has shown that disease registries that were set up without an a priori agreed core set are likely to yield disparate datasets, hampering direct comparisons of results and data pooling [13] . To overcome this problem, an internationally agreed core set for AE patient registries is required. The European Commission funded PAtient REgistries iNiTiative Joint Action (PAR-ENT JA) has developed methodological guidelines for the development of patient registries in cross-border settings [12] to reduce heterogeneity, enhance direct comparability of individual country data and improve data pooling between countries.
In alignment with the PARENT guidance, the objective of this eDelphi study is to reach international consensus between different stakeholders on a core set of domains and domain items (what to measure), for existing and future atopic eczema patient registries with a research focus, that collect data of children and adults on photo-and systemic immunomodulatory therapies. This protocol outlines the methodology.
Methods/design
This study will be conducted following the recommended checklist proposed by Sinha et al. [14] , of items that should be reported in studies using the Delphi technique [15] . Details of our study have been included in the Core Outcome Measures for Effectiveness Trials (COMET) database and are available at www.comet-initiative.org/studies/details/ 825?result=true. The Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) checklist can be found in Additional File 1.
Study design
To investigate domains and domain items of importance, an online Delphi exercise (further referred to as 'eDelphi') in combination with a consensus meeting will be conducted (Fig. 1) .
The eDelphi approach comprises sequential questionnaires answered anonymously by key stakeholder groups. The answers are anonymised to avoid participants being influenced by the opinions of other group members, and thus minimise bias. After each questionnaire round, a summary of the responses is fed back to the group. Individual participants may then decide to keep their original answers or to change their opinion in the next round. Gradually, a consensus evolves as in general the range of answers decreases and the group converges towards a consensus opinion over the course of several rounds [14] .
After the eDelphi exercise, a consensus meeting will be organised with representatives from each stakeholder group to resolve potentially remaining disagreements and to agree on a core set of domains and domain items.
Participants
Representatives from six key stakeholder groups [16] will be identified and invited to participate in the consensus study: 
Panel size and recruitment
Currently, there are no official recommendations for the number of participants to include in an eDelphi study [17] . Because of the six stakeholder groups and their possible diversity of opinions, we will recruit as many representatives for each stakeholder group as possible and from as many counties as possible.
To identify health care professionals and non-clinical researchers to participate in the eDelphi, we will approach relevant international societies registered with the International League of Dermatological Societies (ILDS) and other relevant special interest groups (e.g. the International Eczema Council) ( Table 1 ). Societies will be asked to send out an email with the link to our eDelphi, and their members can register if they want to participate. Members who want to participate will also be asked to cascade the link to other relevant experts in the field. Patient representatives will be recruited from national eczema support groups (Table 2) , again by email invitation. By sending the survey invitation to societies from different parts of the world, we aim to include patients of different skin types and cultures. Industry representatives will be invited from pharmaceutical companies that have developed systemic drugs for AE or are known to have such medications in development. Finally, representatives from regulatory bodies (i.e. EMA, FDA, national regulatory bodies) will be identified through personal contacts from Europe and the United States. The invitation letter containing an embedded link to the eDelphi questionnaire can be found in Additional file 2.
Members of the TREAT Research Group will participate in the eDelphi exercise as well as in the final consensus meeting.
eDelphi questionnaire
The eDelphi questionnaire has been developed using a comprehensive list of domains (i.e. high-level data, e.g. physical examination) and domain items (i.e. more granular data, e.g. blood pressure) identified by the TREAT Research Group through panel discussions and by literature review. For the 'physician-and patient-reported' domain and domain items a direct reference was made to guidance from the Harmonising Outcome Measures for Eczema (HOME) initiative (homeforeczema.org). After obtaining an initial list of domains and items, the members of the TREAT Research Group were again asked to review and to add any additional domains and items that they thought should be included. This led to a proposed list of core domains and domain items for the eDelphi questionnaire (Table 3) . Some domains and domain items identified were found obvious by the TREAT Research Group through panel discussions, e.g. age and gender, and will, therefore, not be included in the eDelphi but listed separately (Table 4) . This list will be sent to all potential eDelphi participants, attached to the invitation email, and will be made available on the introduction page of the first round of the eDelphi survey. Participants will be asked to confirm whether they feel that any of these domains or domain items should not be automatically included but rather should be included in the eDelphi. In this way, they have the option to add these domains or domain items in round 1.
In addition, patients with AE have critically reviewed the protocol, questionnaire and invitation email concerning content and language to allow patient representatives to take part in the eDelphi in a meaningful way.
eDelphi survey
The eDelphi questionnaire will be distributed using an online e-management survey system, DelphiManager, maintained by the COMET Initiative. This system has previously been successfully used in several studies to facilitate the determination of core outcome sets [18] . The survey will be pilot tested among members of the TREAT Research Group and AE patients, before going live.
The study will run over three online rounds (Fig. 1) . At the beginning of each round, the details of the study with the key objective will be presented. Subsequently, participants will be asked to rate each of the domains and domain items using the GRADE (Grading of Recommendations Assessment, Development and Evaluations) scale, a 9-point scale with 1 to 3 labelled 'not important' , 4 to 6 'important but not critical' and 7 to 9 'critical' [19] . Participants will have the option of selecting 'unable to score' if they feel unable to rate and of providing feedback on a specific item or in general at the end of the survey. Hovering over the text will provide an explanation for key terms. Participants will be asked to complete each round of the eDelphi exercise and reminder emails will be sent to increase the response rate. To reduce the risk of attrition bias, the importance of completing all eDelphi rounds will be highlighted to all participants at the outset of each round. Participants who save an incomplete questionnaire will be contacted to encourage completion. Furthermore, we will provide clear timelines for the completion of each round and send out personal reminder emails.
eDelphi round 1
Round-1 content includes (1) demographic data of the participants (age, gender, country of practice, the participants' stakeholder group, current position (in case of health care professionals), age group of AE patients they predominantly care for (in case of health care professionals), how much experience they have in the care of AE patients (in case of health care professionals), membership of an international dermatology society or AE interest group), (2) the obvious list of domains and their items to be reviewed and potentially commented on, (3) a list of domains with their items to be scored and (4) an option to add any additional domains or domain items.
The total number of registered participants for round 1 will be recorded as the number of participants who have actually completed the rating of the domains and domain items.
eDelphi round 2
All domains and domain items will be carried through to the second round. Additional domains and items listed by participants will be reviewed by the TREAT Research Group and included in round 2.
In this second round, each participant will be asked to rate the domains and domain items again, together with any additional domains and domain items from round 1. They will be presented with the number of participants who scored and the distribution of scores (%) for each domain and domain item for their particular stakeholder group with a reminder of their own round 1 score. They will be asked to consider responses from the other members of their stakeholder group before rescoring each domain and domain item.
Reasons for changes to scores will be documented by asking participants at the end of round 2 to give a general view of why they changed scores.
Those who have not participated in, or completed, the first round will not be invited to round 2. The total number of invited participants for round 2 will be recorded as the number of participants who have actually completed the rating of the domains and domain items. All domains and domain items will be carried forward to round 3.
eDelphi round 3
An overview of the domains and domain items that have reached consensus will be presented at the beginning of the round-3 survey.
In this third round, all participants will receive identical feedback, containing the distribution of scores (%) for each domain and each domain item for all stakeholder groups, along with a reminder of their round 2 score. They will then be asked to rescore.
All participants included in round 2 will be invited for round 3. As with the previous rounds, the total number of invited participants for round 3 will be recorded as the number of participants who have actually completed the rating of the domains and items. Results of each stakeholder group will be determined. This will lead to the classification of each domain or domain item as 'consensus in' , 'consensus out' or 'no consensus' for each stakeholder group separately, which will be used in the final consensus meeting.
Consensus meeting
All eDelphi participants will be asked in round 3 of the survey if they are willing to attend the consensus meeting. The meeting will be held face-to-face at a location agreed by the TREAT Research Group and/or by telephone conference within 4 months after the close of round 3. The consensus meeting will be attended by representatives of all eDelphi stakeholder groups. All those who completed the three rounds are eligible. Representation of health care professionals and patients will be of particular importance.
One non-voting neutral participant will act as a facilitator and ensure that the voices of all representative groups are heard, and that the process is not dominated by individual participants.
The nominal group technique will be used [15, 20] . The facilitator will present the results of each round of the eDelphi as a summary of response rates, attrition rates, change in scores in case no consensus is reached and domains or domain items that have reached consensus. The meeting will be held to ratify the domains and/or domain items for which consensus are reached and discuss those where 'no consensus' is reached or where there is significant disagreement about importance between stakeholder groups. Consensus results from the eDelphi can only be overturned in this meeting if reasons are very strong and transparent, the same applies for opening discussion around new domains or domain items.
For the domains and domain items that have not reached consensus, voting will take place, ideally anonymised by using electronic handsets and TurningPoint© software to analyse the results in real time.
Definition of consensus and core set
The definition of consensus for the eDelphi exercise is based on that proposed by the Management of Otitis Media with Effusion in Children with Cleft Palate (MO-MENT) study group [21] , but amended to take into consideration the multiple stakeholder groups. This definition ensures that the vast majority considers an item to be critically important in the absence of a sizeable minority thinking the opposite. Consensus that a domain or domain item should be included in the core set will be referred to as 'consensus in'. It will be defined as 70% or more of participants in each stakeholder group scoring its importance as 7 to 9 and less than 15% scoring it as 1 to 3. For 'consensus out' it is the other way around, i.e. 70% or more participants scoring as 1 to 3 and less than 15% scoring as 7 to 9. If there is uncertainty about the importance, it will be referred to as 'no consensus'. Any item where all stakeholder groups confirm 'consensus in' will be taken to be in the core outcome set.
The definition of consensus for the consensus meeting is applied as used by the Outcome Measures in Rheumatology Collaboration (OMERACT) group and the HOME initiative [22] [23] [24] . Consensus that a domain or domain item should be included in the core set will be defined as less than 30% of the whole group of participants disagrees, i.e. not scoring 7 to 9 (one-sided consensus rule). Instead of using the eDelphi consensus rule for each stakeholder group separately, we will apply this different rule to avoid a small stakeholder group deciding 'consensus out' when the rest of the stakeholder groups decide 'consensus in'.
A core set is defined as a list of variables that are essential to collect for any patient/subject [12] .
Analysis of results
The results of the third and final eDelphi round will be analysed separately for each stakeholder group using the abovementioned definition of 'consensus in' and 'consensus out'. The consensus meeting results will be evaluated for the whole group using the 'one-sided consensus rule'.
Data management
Confidentiality of the survey data will be ensured by the use of unique numerical identifiers, anonymously allocated to participants, to ensure unrecognizability of individual responses. Data will be password-protected and accessible only to the TREAT Research Group, whose members will under no circumstances breach confidentiality.
Ethical requirements
Consent to participate will be assumed if individuals agree to participate and complete the online questionnaires. Ethical guidance has been obtained from the Medical Ethics Review Committee of the Academic Medical Center in Amsterdam (reference number W15_249 # 15.0294). The committee confirmed that the Medical Research Involving Human Subjects Act (WMO) does not apply to this study and that no official approval is required.
Discussion
By the end of this Delphi study we hope to have reached consensus on the core set of domains and domain items to capture in AE patient registries with a research focus, that collect data of children and adults on photo-and systemic immunomodulatory therapies. This internationally agreed core set has the potential to unify data collection within existing and future AE patient registries to allow direct comparisons and data sharing and pooling. Analysis of these registry data will facilitate insight into the effectiveness, safety and cost-effectiveness of photo-and systemic immunomodulatory therapies across dermatology centres and country boundaries.
Applying the Delphi method has several advantages. First, it allows us to include a large group of international experts and patients who are geographically dispersed to participate. In this way, broad consensus can be obtained. Second, the anonymity of the survey may avoid the dominance of certain persons in contrast to face-to-face meetings. However, this could diminish the positive effects of interaction to be found in face-to-face meetings, which helps to identify reasons for disagreement [17] . Therefore, a final consensus meeting will be held in case of remaining disagreements. Third, feedback is given to participants, allowing them to consider the answers of not only their own but also of other stakeholder groups.
Despite the obvious advantages of the eDelphi process, there are several sources of possible biases. Specifically, there is a risk of disproportionate representation among individual groups, including a dominance of clinicians and researchers, and relative underrepresentation of other groups such as patients and families [14] . By contacting patient organisations and using personal contacts, we hope to enrol sufficient numbers within this important stakeholder group. Dominance of individual participants or representatives of one specific stakeholder group at the face-to-face consensus meeting may be another risk. The deployment of an independent facilitator will minimise this risk by ensuring that all voices will be adequately heard. Furthermore, we have chosen to use a prespecified list of domains and domain items in the survey next to an obvious list suggested by our research group. This may bias responses of participants and overstate the importance of domains and domain items recognised by our research group [25] . However, this was done in an effort to optimise the efficiency and feasibility of the survey. Additionally, participants will have the opportunity to add domains and domain items and to comment on the obvious list in the first round. Another consideration is that patients may struggle to interpret the medical terminology used in the eDelphi, which in turn may limit the value of their response. We will, therefore, involve patient organisations and patients in the development and pilot phase, include help texts in the survey and use plain English where possible. A further potential problem is a declining response rate from round to round [17] . Reminder emails will encourage completion of questionnaires, and we will also only invite people who responded to a pre-Delphi invitation, as they are likely to be more motivated to complete the survey. In addition, the extent of the core set may be a hurdle for patients as they may struggle to tell the difference between what is important to themselves and what is important to be included in a patient registry that is focussed on research. This may encourage them to include more domains and/or domain items than other stakeholder groups or to dismiss domains and/or domain items that they see as unimportant, e.g. surveillance data. This may impact the feasibility of the final core set. Therefore, we will highlight the importance of agreeing on a core set in each round of the eDelphi survey and at the consensus meeting. Another point of debate is the challenge to accommodate potential crosscultural differences in a core set. We will, therefore, extend our invitation to take part in the eDelphi exercise to colleagues in (East) Asia, Africa, South America, and Australia and New Zealand, in addition to European and North American participant representation (see Tables 1 and 2 with dermatology societies and eczema patient support groups to be invited). Lastly, a core set will only have impact if it is consistently implemented in patient registries with a research focus. To achieve implementation in these registries, we must actively engage with all stakeholders, especially international societies and regulatory bodies after the Delphi exercise is completed to ensure that this core set is accepted and used.
Study status
The eDelphi study is currently ongoing. After the data of the eDelphi are analysed, a consensus meeting will be planned for defining the final core set of domains and domain items.
